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T HE absence of a linear relationship between performance and the level of heterozygosity has often been construed as evidence for the presence of epistasis in the action of genes. For the most part, in plants, the two parental stocks have been assumed to be near homozygous. In maize, which is of particular interest in this study, Neal (2), Stringfield (5), and Sentz et al. (4) found that F 2 performance was approximately midway between the Fĥ ybrid and the mean of the two inbred parents. Sentz et al.
(4) had other levels of heterozygosity for which performance deviated significantly from that expected. However, significant differential performances in different environments were obtained, which emphasizes the fallacy of making inferences from the results of one major environment to another.
Similar types of studies have been made with Drosophila except that the parental stocks were strains isolated for some time and not near homozygosity. Not only was this practical because homozygous lines are so difficult to obtain in Drosophila, but also because it was desirable to make inferences about gene actions in wild random mating populations in which even isolated groups are very heterogeneous. For various measures of fitness or performance and for various species of Drosophila the results of Vetukhiv (6), Brincic (1) and Wallace (7) generally agreed in that the F! hybrids were superior to the parents with the performance in F 2 or later generations equal or inferior to the average of the parents. The studies represented collections from a wide range of geographic locations. Wallace (7), using the techniques peculiar to Drosophila, found evidence that the poor performance or breakdown in the advanced generations was related to recombination instead of heterozygosity.
Open-pollinated varieties of maize, used as parental stocks, should give levels of heterozygosity more comparable to those in the Drosophila studies than where levels
